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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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DETAILED ACTION 

This Office action is in response to the amendment filed May 15, 2006 and 
February 23, 2006. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

2. Claims 1 and 4-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over WO 94/22988 to Mobil Oil Corporation (cited on PTO-1449 filed on January 10, 
2005) in view of Kanakkanatt (U.S. Patent Number 6,165,234) and Moreton et al. (U.S. 
Pre-Grant Publication Number 2004/0186027). 

Mobil discloses an antioxidant capable of improving performance of a lubricant to 
which it is exposed during operation of an internal combustion engine (Page 5, lines 16- 
19), therein intrinsically including a method for operating the internal combustion engine 
during operation of the engine and introducing the antioxidant. It is also disclosed that 
engine wear is inhibited and viscosity control of a lubricating oil is facilitated by 
incorporating an antioxidant with a fuel (Page 7, lines 6-12). Mobil's antioxidants 
include an aromatic amine and/or phenol (Page 5, lines 24-25). The aromatic amine 
includes amines represented by the following formula: 



wherein Ar is an aromatic hydrocarbon group and R 1 is an aralkyl, aryl, or alkaryl having 
from 1 to 30 carbon atoms (Page 7, lines 31-35; Page 8, lines 1-35; Page 9, lines 1-30; 
and Page 10, lines 1-22). 




l 
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The phenol is represented by the following formula: 

OH 




wherein the phenol is a hindered phenol in which the hydrocarbon groups attached to 
the phenol, R 6 , R 7 , and R 8 are spatially arranged about the OH group of the phenol to 
prevent or retard reaction with other molecules (Page 10, lines 23-35; Page 11, lines 1- 
35; Page 12, lines 1-35; and Page 13, lines 1-10). The antioxidant is added in effective 
amounts of at least 14.3 - 57.1 g/1000 I of fuel or 0.0002 to 0.1524 wt% (Page 6, lines 
3-9 and Page 7, lines 6-30), corresponding to 2 to 1524 ppm of antioxidant in the fuel. 

Mobil also discloses that the performance of a lubricant used in an engine 
supplied with a gasoline containing different dosages of antioxidant was evaluated 
(Page 16, lines 2-5), therein intrinsically implying the direct mixing of the antioxidant with 
the fuel component, i.e., gasoline. The lubricating oil containing the antioxidants can 
also contain other additives generally employed in lubricating compositions such as 
corrosion inhibitors, detergents, extreme pressure agents, viscosity index improvers, 
friction reducers, antiwear agents and the like (Page 15, lines 30-34). 

The difference between Mobil and the presently claimed invention is the 
requirement that the antioxidant includes (a) an alkylene or alkylidene coupled sterically 
hindered phenol oligomer and (b) a reaction product of a hydrocarbyl-substituted 
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hydroxyl-containing aromatic compound, an aldehyde, and a carboxyl-substituted 
phenol. 

With respect to the difference in (a), Kanakkanatt, which is drawn to a flame 
consumable fuel (Col. 1 , lines 50-52), discloses 2,2'-methylene-bis(4-methyl-6-tert- 
butyl-phenol) at Col. 3, lines 56-57, wherein said phenol is an alkylene coupled sterically 
hindered phenol. It would have been obvious to one of ordinary skill in the art to use 
Kanakkanatt's alkylene coupled sterically hindered phenol in Mobil's method because 
Kanakkanatt's phenol is an aromatic compound having hydroxyl groups that are 
electron acceptors (Col. 3, lines 50-54), wherein such electron acceptors would work in 
combination with other antioxidants that are electron donators such as amines (Col. 2, 
lines 3-5 and Col. 3, lines 28-47 of Kanakkanatt), therein intrinsically providing a more 
stable antioxidant composition. 

With respect to the difference in (b), Moreton, which is drawn to additives for 
lubricants (Page 1, paragraph [0001]), discloses C 18 or greater alkylphenol- 
formaldehyde resin compounds which contain within the oligomer at least one salicylic 
acid unit (Page 2, paragraph [0015]). It would have been obvious to one of ordinary skill 
in the art to use Moreton's additive in Mobil's method because the once overbased Ci 8 
or greater alkylphenol-formaldehyde resin compounds which contain within the oligomer 
at least one salicylic acid unit offer an advantage over more traditional sulphur 
containing overbased detergents because the reduction of sulphur and phosphorus 
levels due to the possibility of sulphur and phosphorus compounds interfering with the 
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functioning of exhaust emission treatment devices (Page 2, paragraph [0015]), thereby 
obtaining the invention as set forth in the presently cited claims. 

3. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mobil in 
view of Kanakkanatt and Moreton as applied to claims 1 and 4-10 above, and further in 
view of Emmons (U.S. Patent Number 6,381,947). 

The discussion above in paragraph 4 regarding Mobil, Kanakkanatt, and Moreton 
is herein incorporated by reference. 

The difference between Mobil in view of Kanakkanatt and Moreton and the 
presently claimed invention is the requirement that the antioxidant introduced into the 
combustion chamber by injection from a dosing system. 

Emmons, which is drawn to a method for fuel injection (Col. 1 , lines 9-16), 
discloses a fuel injection mechanism for execution of a pulsed fuel injection includes a 
dosing valve arranged upstream from a basically typical fuel injection nozzle ending in 
the combustion chamber (Col. 4, lines 39-48). It would have been obvious to one of 
ordinary skill in the art to use Emmons' dosing valve to inject Mobil's antioxidants into 
the combustion chamber because it would be possible to directly inject the antioxidants 
into the combustion chamber (Col. 4, lines 34-38), thereby obtaining the invention as set 
forth in the presently cited claim. 
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4. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mobil in 
view of Kanakkanatt and Moreton as applied to claims 1 and 4-10 above, and further in 
view of Foster et al. (U.S. Patent Number 6,904,752). 

The discussion above in paragraph 4 regarding Mobil, Kanakkanatt, and Moreton 
is herein incorporated by reference. 

The difference between Mobil in view of Kanakkanatt and Moreton and the 
presently claimed invention is the requirement that the engine is a compression-ignited 
engine or spark-ignited direct injection engine having an exhaust gas recirculation 
system. 

Foster, which is drawn to internal combustion engines and exhaust after- 
treatment systems (Col. 1, lines 19-21), discloses compression ignition engines and a 
direct-injection spark ignition engine with an exhaust after-treatment system (Col. 6, 
lines 40-55). It would have been obvious to one of ordinary skill in the art to use 
Foster's engines and exhaust after-treatment system in Mobil in view of Kanakkanatt 
and Moreton's method because such an exhaust after-treatment system will enable 
reduction of NOx and enable desulfation (Col. 13, lines 1-9 and Col. 14, lines 25-35), 
thereby obtaining the invention as set forth in the presently cited claim. 

5. Claims 12 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mobil in view of Kanakkanatt and Moreton as applied to claims 1 and 4-10 above, 
and further in view of Foster and Arrowsmith. 
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The discussion above in paragraphs 4-5 and 7 regarding Mobil, Kanakkanatt, 
Moreton, Arrowsmith, and Foster is herein incorporated by reference. 

The difference between Mobil in view of Kanakkanatt and Moreton and the 
presently claimed invention is the requirement that (a) the engine is a compression- 
ignited engine or spark-ignited direct injection engine having an exhaust gas 
recirculation system, and (b) the specified levels of sulfur, phosphorus, and sulfated 
ash. 

With respect to the difference in (a), Foster, which is drawn to internal 
combustion engines and exhaust after-treatment systems (Col. 1, lines 19-21), 
discloses compression ignition engines and a direct-injection spark ignition engine with 
an exhaust after-treatment system (Col. 6, lines 40-55). It would have been obvious to 
one of ordinary skill in the art to use Foster's engines and exhaust after-treatment 
system in Mobil in view of Kanakkanatt and Moreton's method because such an 
exhaust after-treatment system will enable reduction of NOx and enable desulfation 
(Col. 13, lines 1-9 and Col. 14, lines 25-35), thereby obtaining the invention as set forth 
in the presently cited claims. 

With respect to the difference in (b), Arrowsmith, which is drawn to lubricating oil 
compositions (Page 1, paragraph [0001]), discloses no more than 0.06 wt% of 
phosphorus (i.e., 600 ppm of phosphorus), no more than 0.12 wt% of sulfur (i.e., 1 ,200 
ppm of sulfur), and 1 .07 wt% of sulfated ash (i.e., 10,700 ppm of sulfated ash) (Page 1, 
paragraphs [0007]-[0009] and Page 12, Table 2-continued). It would have been 
obvious to one of ordinary skill in the art to use low levels of phosphorus, sulfur, and 
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sulfated ash as disclosed by Arrowsmith in Mobil in view of Kanakkanatt and Moreton's 
method because low levels of sulfur reduces Sox-based acids (Page 1, paragraph 
[0003]) and low levels of phosphorus reduces poisoning of the catalysts used in engine 
after-treatment devices (Page 1, paragraph [0005]), thereby obtaining the invention as 
set forth in the presently cited claims. 

6. Claims 1 3 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mobil in view of Kanakkanatt and Moreton as applied to claims 1 and 4-10 above, 
and further in view of Freese, V et al. (U.S. Patent Number 5,604,441). 

The discussion above in paragraph 4 regarding Mobil, Kanakkanatt, and Moreton 
is herein incorporated by reference. 

The difference between Mobil in view of Kanakkanatt and Moreton and the 
presently claimed invention is the requirement that the drain interval is greater than 
6,000 miles and greater than 150 operational hours. 

Freese, which is drawn to apparatus and methods for detecting the degree of 
deterioration of lubricating oil (Col. 1, lines 8-10), discloses a safety limit of 30,000 miles 
or 1 ,500 engine hours as drain intervals (Col. 24, lines 38-56). It would have been 
obvious to one of ordinary skill in the art to use the safety limits of drain intervals as 
disclosed by Freese in Mobil's method because the possibility of increased component 
wear may be reduced (Col. 24, lines 38-56), thereby obtaining the invention as set forth 
in the presently cited claims. 
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Response to Arguments 

7. Applicant's arguments have been fully considered but they are not persuasive. 
Applicant argues that the Mobil reference does not require that the antioxidant be 

essentially free of sulfur or phosphorus. 

The Mobil reference does not teach sulfur or phosphorus containing antioxidants. 
Therefore, the antioxidants of this reference are essentially free of sulfur or phosphorus. 

Applicant argues that there is not motivation in the Mobil or Arrowsmith patents 
that would motivate anyone having ordinary skill in the art to combine these references. 

The examiner respectfully disagrees. Mobil teaches at the abstract, page 7 and 
through out the document that the antioxidants are combined with a fuel to inhibit 
engine wear and facilitate viscosity control of a lubricating oil. Mobil teaches at page 7, 
lines 6-12, that the fuel contacts the lubricating oil and supplies the antioxidant to the 
oil. This teaching clearly provides the motivation for combining the references. 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cephia D. Toomer whose telephone number is 571-272- 
1 126. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vasu Jagannathan can be reached on 571-272-1 119. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 
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Primary Examiner 
Art Unit 1714 
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